1. Introduction {#s0005}
===============

Stroke is the third-leading cause of death and the leading cause of permanent disability [@bb0005]. Stroke prophylaxis is one of the targets of atrial fibrillation (AF) management. The current standard of care for stroke prevention in patients with AF is oral systemic anticoagulation [@bb0010]. Presently, we have new options such as rivaroxaban [@bb0015], dabigatran [@bb0020] and apixaban [@bb0025].

Pulmonary vein thrombosis (PVT) is a possible cause of ischemic stroke, but PVT is often not diagnosed and thought to be rare. Pulmonary vein thrombi and left atrial appendage (LAA) thrombi cause ischemic stroke, so diagnosing PVT early and preventing PVT primary and secondary thromboembolic stroke using anticoagulants are important.

A 64-slice multidetector computed tomography (64-MDCT) scan has become an option to assess coronary artery plaques [@bb0030]. A 64-MDCT scan can easily assess LAA thrombi and pulmonary vein thrombi. Since 2012, I have published some cases of pulmonary vein thrombi, and in 2014, I reported that 61% (35 patients) of 57 patients with chest pain had pulmonary vein thrombi [@bb0035]. Previously, I reported a thrombus in a main branch of the pulmonary vein that almost completely occluded the vessel and extended into the pulmonary vein [@bb0040]. However, how pulmonary vein thrombi form remains unclear. I presented a case of pulmonary vein thrombus that started not in a main branch of the pulmonary vein but a small branch.

2. Case presentations {#s0015}
=====================

The patient was a 70-year-old man with angina pectoris, and he presented with recent chest pain. He had been treated with percutaneous coronary intervention and had four stents in the coronary arteries. A 64-MDCT scan was performed to evaluate recent chest pain. The scan did not show a coronary artery stenosis and no restenosis in the stents. However, a thrombus in the right lower pulmonary vein (RLPV) was shown in sagittal images ([Figs. 1](#f0005){ref-type="fig"}b to [2](#f0010){ref-type="fig"}d) as a defect in contrast enhancements. Axial images of that portion are shown in [Fig. 1](#f0005){ref-type="fig"}a. A 64-MDCT scan is useful for identifying pulmonary vein thrombi and preventing stroke because 64-MDCT can depict pulmonary vein thrombi in detail, which helps to estimate the effects of anticoagulants.Fig. 1b, 64-MDCT images showed a thrombus in the lower right lower pulmonary vein (lower RLPV) (yellow arrowhead), which seemed to attach to the inferior wall of the lower RLPV. In Fig. 1c, a small vessel approached to the superior wall of the higher RLPV (white arrowhead) and then in Fig. 1d, there appeared a thrombus located on the superior wall as a defect in contrast enhancements (white arrowhead) and extended toward the left atrium (LA) ([Fig. 2](#f0010){ref-type="fig"}a to c) that was attached to the superior wall of the lower RLPV (white arrowhead). In Fig. 1d, the higher and lower RLPVs merged into the RLPV.The thrombus attached to the inferior wall of the lower RLPV extended toward the LA.Fig. 2a and Fig. 2b, a small dark inferior vessel (double yellow arrowhead) has a thrombus that seems to joint a pre-existent thrombus extending from the lower RLPV ([Fig. 1](#f0005){ref-type="fig"}b) to the LA (Fig. 2c, yellow arrowhead) and attached to the inferior wall of the RLPV. The upper and lower RLPVs merged into the RLPV (Fig. 2c). In Fig. 2d, the RLPV and the right middle pulmonary vein (RMPV) merged and flowed into the LA. LA; left atrium, RLPV; right lower pulmonary vein, RMPV; right middle pulmonary vein.

3. Discussion {#s0010}
=============

This paper describes a small thrombus in a small branch of the pulmonary vein extending into a larger pulmonary vein, RLPV. I reported a thrombus in a major branch of the pulmonary vein extending into the pulmonary vein [@bb0040]; however, a small branch of pulmonary vein thrombus is rarely reported case because noticing such a thrombus in a small branch is difficult.

Although LAA occlusion is widely accepted, the evidence base is limited. More studies are required to decide whether LAA occlusion has some merits after we notice the existence of PVT. During mitral valve surgery, the LAA is removed to reduce ischemic stroke risk in patients with valvular heart disease [@bb0045], [@bb0050]. Also removing thrombus from the pulmonary vein may be a good idea.

In this case, complete occlusion by thrombus was observed only in a rather small pulmonary vein, which became hypoxic and under-nourished. This unusual bad circumstance affects the pulmonary vein and the surrounding tissue, which seems to have many effects on the tissues that currently are unknown. Such circumstances may transform normal pulmonary vein cells into pulmonary vein myocardium and cause atrial fibrillation. More studies are needed.

In this manuscript, I have made two important points. Formation of pulmonary vein thrombus may start in a small or branch of the pulmonary vein. Diagnosing a pulmonary vein thrombus may be crucial, and 64-MDCT is reliable to identify a pulmonary vein thrombus.
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